Gerding, M, Daly, S orcid.org/0000-0001-7957-4514 and Plane, J orcid.org/0000-0003-3648-6893 (2018) Lidar soundings of the mesospheric nickel layer using Ni(³F) and NI(³D) transitions. Geophysical Research Letters. ISSN 0094-8276 https://doi.org/10.1029/2018GL080701 (c) 2018. American Geophysical Union. All Rights Reserved. This is an author produced version of a paper published in Geophysical Research Letters. Uploaded in accordance with the publisher's self-archiving policy.
Introduction

25
The mesospheric metal layers produced by meteoric ablation between 80 and 110 km 26 were first detected ∼90 years ago by Na airglow observations [Slipher , 1929] . Subsequently, by lidar was published by Collins et al. [2015] (in the following abbreviated as CLM2015).
40
The major source of these metals is the ablation of interplanetary dust particles origi- observations are presented in Section 3, followed by a discussion of the results (Section 4).
64
2 Lidar setup and selection of resonance lines
65
In order to produce laser emission at the Ni resonance wavelengths at λ air = 336.9563 nm 66 and λ air = 341.4764 nm (see Fig. S1 in the Supporting Information (SI)), we used an excimer-67 pumped (XeCl) dye laser with a repetition rate of 30 pps, as described in Gerding et al.
68
[2000], but here we combined it with a different receiver. As in CLM2015, we used p- 
94
The Ni densities at altitude z are calculated as usual by the equation the Ni layer for ∼2.5 h at the same transition. Figure 1 shows the integrated raw data background count rate is due to detector noise and sky background (∼1400 counts/km). 
176
The lower edges of the Ni layer vary by as much as 5 km between the nights. The layer 177 shape often differs from an ideal Gaussian and the peak height varies by ∼3 km.
178
The long sounding and high signal level on 8/9 January 2018 reveals the tempo-183 ral evolution of the Ni layer for the first time. Figure 3 shows that during the 3.5 h of riability is larger and occurs on shorter scales. Overall, even though this is only a sin-188 gle observation, the variability of the Ni layer seems to be larger compared to the Fe layer,
189
which is surprising given that both are transition metals and thus might to a first ap-
190
proximation be expected to behave similarly.
191
-7- Data are plotted with a 5-profile sliding average (20,000 pulses) and vertical smoothing using a 7-bin Hann window. For the first attempts to detect the Ni layer using the Ni( 3 F) transition at 337 nm, 243 the dye laser was operated without the intracavity etalon that we used later to limit the 244 laser linewidth. This configuration was in fact similar to the setup used by CLM2015.
245
Unfortunately we failed to detect a resonance signal while scanning the laser wavelength.
246
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We noted a large variability of the Rayleigh signal level during the first trials, presuma-247 bly due to changing atmospheric humidity that affects the aerosol properties, i.e. visi- nal well into the altitude of the metal layer (cf. Fig. 4) that the Ni densities published here are reliable within the stated uncertainties.
280
As mentioned above, the laser performance at 337 is worse compared to 341 nm 281 which is closer to the fluorescence maximum of the PTP dye at 343 nm [Brackmann, 1994] .
282
Therefore, operation of the laser at 337 nm is more sensitive to misalignment etc. Indeed,
283
during the soundings at 337 nm we noticed a poorer contrast of the ring system produ- already taken into account in the density calculations (see Fig. 4 , bottom).
293
One unexpected result of the present study is that a much better lidar resonance 
